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I 

*rhe present invention relates to peitifiukitBa, onji in particular 

to melt extruded multipartini Jatcs which piovide canL]|ul!«d nlesMM^ Qf 
cm aotiYe ingpedicnt* 



BACKGROUNi:) OF THE INVEHTION 

i 

'i 

•; 

MultiparliculatR* of laniform dimensions with. loAdUied drug 
release properties can readily be msLftufactured by ixscl]: extrusion 
Iwtaiobgjf. Melt extrusion is a solveni^flree fiingle-&tep process for 
manutacniring fnwltjpArtiefUl^itts and is parlicrularly usjefiA drug 
rdease modificMiOni By selection of suitable polymers and additives, 
melt extrasion technology can t>e u»ed both to enhsxus^ the solubilily, 
and aufa^equentiy the bioavaila:bility» of poorly wsittsf Aijh^V^le drugs as 
well as to retard drug leleaec of moderate to highly wator soluhtc 
dinga for controlled release piiJduvU». I 



The backbone of melt esctrusion technology ift thcj a^pHcotism of 
thermopls^flifjc. inaterials which £u:t binders for embedded dru^ in 
solution or diepersion fonn witimi the matrix. Thcrmqplastki 
|u>lyTric?r.'s wilh low glass transition temperatures (TbJ are pre&rred for 
proceeeing by melt odruaien. Lower processing tempujnilures are 
al^ preferred with respect to the etahUilsr of heat oenei^vc drugs and 
other iiccessaiy ext:iiii«Tilja, Polymer gla^s transillaa tAmpcratures 
can also be further i^oduccd to T^cilitate proccssmg at kmbt 
temperatDTK witli option^ kuMii^n pf plasticiserB. 

} 

Illustratlve];y» WO 961405i8 provides a sustained.:|nelease 
lil-iHrmHceutical formulation, compzisin^s; a melt-extrad^d blend Of a 



* 
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tiierapeuticaUy acxdye agents <mi^ more materials Gelected flrom tlM 
gi'OiJip cuxisistiiig of alkylcelluloscs, aiciylic and ixuctliajcxylic ajcid 
pajtyxaaers and copolymers, sheBsiCj sein^ hydrogenated castor oil, 
hydragenaited vegetable c»l» and mixtures thereof; and pnp or more 
hydrophobic AzsEble carriers which provide a fuuther retardant effect 

and are selected from the group consisting of natural or qjnthetic 

waxesSj fatty auld&iy falty aluoholss, wd mixLures^ Chtrxeof, the fusible 
oaixi^ having 3. melting point from 30 to 200'*C. The zielt-extruded 
-blend-id-dMdcd mto-a-iSiEiit-dod'e cfibctivo amotint of said 

therapeutically active agent to render a desired therapeutic eBect and 

proyidins a. sUstaixicd-release of said therapeut}ca!]y ac^e agent Sat a 
time period of iraia about & to about 24 hours. 



Furthermore* WO 9614058 desdibefi a method of parepaxing a 
suatained-releafie phAmhd.eeuiibd1 cnda-udatn Hiaii-fihlR for orsil 

Ar!Tnmis(ralion, The metfhod 

blending a therapeutical^ active agent together with a 

niatorial sel^eted. Ik-om the group cons^isfing nf alkylcelhiiloses^ aciyllc 
and metfaacxylic acid polymers wd copolymers, sheUaCi zein, 
hydrossnan&d castor oili hydrogenated vegetable oil, and mixtures 
thereof and. (2) a fu^iblo ceu^^r solct^tod from the group consisting of 
natural or synthetic v?axca^ fatly scids, fatty alcoliols, and.znixtures 
thereof; ssdd retardaint material having a melting point between 30- 
200 ""C and bein^ included in an omoiant eufficicnt to further alow the 
rclcadC of the therapeutically active agftnt, 

braifiTig e^KEod blend to a t^perature sufficient to soiten the 
mixture suESciently to eietrude the same; 

extruding said heated xsnilEfcure aa a strand having a' diameter of 
from 0. 1 -3 mm; 

cooling eaid strand; and 

dividing said strand fa frjrm nun-Bpheroidol multi-p^irdculaises Ot 
said cadxudate having a length froTn 0. 1 -^5 mm; and 

dnridin^ i^aid non-sphcroijdai xniilti-particulateB into unit dofies 
contairuri^ im eCfective amount of said therapeutically active a@ent, 
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HMid iiT>H. dose providing a stustjaUied-irelaase of said therapeutically 
active ageat for a time peariod of from about S to about 24 hours. 

Tn i»«.H.wm prKfcmsd KiTibwdiT7ir.Tii.K oFWO 961405R, lh« 

iordrophobio anatca^ial a pharknaccutically acccptobki acrylic 
polymer, including but not Hmiied to acrylic acid and mediaciyao acid 
copolyixicrB, methyl mcthaciylatc, mcthyJmcthaciylate copobraiers, 

ethccsy^thyi mcthaoiylates, cynaoethyl mcthaciyiate, aiainoalkyl 

mcthajcaylatc copolymfir, po]y(ak3iylic add), poly(mfithaxayUc acid), 
mcthaciylic acid aJlsylaraiae copolymer, poly(methyl mcthacxylatc), 
poly(methaoiylic acldJCanliydfide), polymethajcjxylate, polyaciylamlde, 
polytmcthaciylic acid £uihcydrid4), and gjycklyl metfaaciyl^ 

QOpoiyroCTS, Thus, in many of the BKamplos. the bydroplibbic 
mateiial is Eudrafiit RS PO (po^rtelhyl aciylate, methyl methaciylate» 
trimcthylammoiiiiini mcdiaciyliate chloride), opt.iririaTly in ihc presence 

of Eudiaglt LrlOO (po|y (methaciyllc acid, methyl methacxylate). 



Summary opths iNvsiirnoN 

According to the prcacnt invention, wc provide a process for 
preparing a. coulxollod r<-fca§c phaimaoeutical esctrudate, whereLzi the 
mix for «»traaion inpludeo a neutral poJy(cthyl acrylate, mcttiyl 

nusihaciylsite) copcslyaiter, 

■ 

We aleo provide controlled releajsG pharmaceutical cadrudflixss 
cQTihainIng a neutral polyteQiyl ajciyUUf. m^ftlbyl methacsylate) 
copolyzner. 

Neutral polyfethyl ELCiiylatc> methyl mcthacrylatc) is 
commercially availablH in \hH fojm of an aqueous d3spef«iOA. Two 
cmdee. Eudradt NE 30 D and lSf^d»sit 40 D» comprise 
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respectively 30% and 40% of Uie polymer. These products are used 
conventionally in the prcpai*atic:>A of controlled release coats. 



We now find thai by udlising «uch. p<dlyixMr» in Uie .£^re£iax^tiOii 
of controlled xdlcaac phaimacc^^tical ilistrUdatGa, WC ObtaLn mcit 
extruded muldp&rtiiculated whlth exhibit mbber-like chai:'a£teris'dc& 
and iizipi'Dve xesistauce to tamper. Tamper resistance is of especial 

importance for pioduots contadhing opioid ana^dicd or other aciivo 
ingredients which are &ub]60t tb &bude. 

Kubber-iiLce means comfni^esgiible isdthout breiiikLcig/ond 

prelBx^ably resilient. 

In one form the multipartioulatee may be corapreseeid tyy hand 
between tm> rigid stir&aceSn e.g^ a coin and a table top or between tM> 
spoons, without farcaldng; tlac muldparticulatea may be distorted but 
do njQt breali: or shatter and may, ideally res^eQiAme tiwve or le&& their 
original shape. 

The neutral poLy(ethyl acxyiate^ methyl methacrylate) i& suitably 
empkryed in an nniount of up t6 G6% in the mix for extrusioxi, mure? 
typiC£dly frOfii 20 to 50%, such as 30 to 40% of the csfitruaion nus. 

The neutral poMethyl aodfylato^ methyl mcthajra^date) can be 
ciupikiyed with other ingredients including drug. The reader Is 
rofcrrrcd to WO 96140SS, incorporated herein in full hy spncifir. 
reference* Hie neutral poly(ethyl actylate. methyl mcthactylatc) can 
forxii. 2!ill ur mi^rc pri;J«r]r«t.bly psu-t! of the hydrophobic znatexial empkyyed 
in the eidxusion method of thatipatcnt specification. 

In this r^&petctf our prefexred compositions include an insoluble 
ammoniutti mftth^OTylate polymter. The insoluble auunomupm 

* 

meth$icvlate polymea" i& suitably Eudr&ii^ V& FU« which is an 
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amxnonio methacryla.tc« In particular^ Eudragit KB TQ a* a sparingly 

* 

water permeable theraioplasldc: polymer wliich can signiixcantly retard 

* 

* • 

A pJaziliuiacr is prefcixed," Thxi plasticiser is nramadly chosen 
from water insoluble solids such as cciyl alcohol^ atseaxyl ^ijcohol and 
cetoetearsi alcoliol; w&ter eolubl^ ^qVA^ &uch Mrbitol ajftd dXkcsrooc 
aiid blfili molec3LiIar wciglil puli^clliylciic gtywl, wHbcr inscjluble liquids 
gucb sfl dibuty] fiiobacatc aad fctSbuiyl citrate? and water soluble liquids 
such as trieihyl citrate, propylene glycol and law molecular weight 

polyethylene glycol. Stcaiyl alcQl:ial Is a preferred plasliciwr. 

Another ptetetr^d plaatioiQer is a hig^ molecular weight pobnctfaykxic 

glycol such as PEG 6000. 

A lubricant is preferred. The lubricant Is nomaaEy a aolldj and 
is suitably chosen jrom sUraiic jacid^ gjlycezyl behenate, magnesium 
StcareitCp calcium atcaxatc, talc iand silicone dioxide (fused silirja). The 
presence of lubricant in the melt a^tmaLon formulation improvea 
blending, kneading comrqying and reduces cohesion and »dh<:si$ion. 
foMe&. Smooth cKtrueion at low to moderate tempemtarcs improves 
batch to batch reprodudbolily ^nd reduces the strain on botli the 
product and equipment. Stearic acid, possibly m the {brm of a salt, is 
SL preferred lubricant* Anothei^-preferred lubricant is glyceryl 
behenate. 

A drug IS iJTOalTy present In the multiparticulates- The reader is 
referred to WO 9614058 for exomplea* Ojcycodom: is a lypical drug for 
use in the pgcoducts and proce&ssea of this invention. 

Suitable pere^tag^ demounts for the preferred ingredients are 
given in the following; table, based on the total weight of the specified 
ingredients: 
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typical rangft 


preferred rang*; 






20 to 50 • 


nesuLrnl paly^etliyl 






4«s3PlatC) methyl 






metihmciylate) 






dr^g 


0* toSO 


5 to 40 


water-insoluble 


OfnaS 










methaci^y la i« palymer- ~ 


• 


■ 


plaatiddcr 


0 1» at) 


3 to 25 • . 


lubricsuat 


0 to2& 

• 


2 to 5»S 



* the azKiount of drug oaA be 0% in placebo formullatlans. 



Other additives may also be emplqyed to prT.i<3i.ice 
jLiiuldparticulates witldn ^ s^t Of fv^eterxiodned s^peciiicatioxia. 

* 

BuUoing agCAta for example laclinRR, mlnrooy&LsiUmv celtulose and 
calcxum pho&phate, ore vndely used pharmacculical escciplent^ «und 
can be usisd in the present mv^ntlon to modi^ tbe release rates 

« 

€ind/or total release. Other rdisase mniJiTying agents may also be 
considored to modulate release rate and/ or enhance total release. 



The multipdrticulatee oxe'preferablbr produced bgr a proceas 
Comprising iJic ruJIuwing steps: * 



(a) 



granulation^ generally -sudr granulation 
extrusion of the granulate 

diiring^ prefnmbly fay uieazxAs of a fluidised bed dfior 

optionolty milting the dxicd particles 

meJt esxtrusion uf (h« product from Step (C} Or (d) . 



The granxilatlon slep may'b« carried out UGuifz; conventional 
prooedured for example ixsing a high shear mixer sudi Ht Oral. The 
dry nig^'cdients are u.cldyd first, these are fflisited by operatioxa of the 
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xniK»r cind then the diaper axon of polymer io added by spraying or 
dxopwise, and mixing continued. 

Th« grauulate is thed esliruded, for exaEnpIe. using an 

* 

AlftxandftTOcrk: cTrtradciT-'^lie extiiadate Is tlien di^ed usiiig prctbrably 
a fluidieed bed diyer. The esrdriidaie may be produced directly of a 
euical^le elze for fluldl&ed bed dkyinj^ using a suitable cKtruder tmch og 
the aforeinentioned A[ejuHijilcru><i;rl(. whm the small blade breaks up 
the pelletQp or xnoy be brQ!£exi~d&wn to a suitable aiac;. 

llie dried material will typically contain less than 5% water 
eg. 2-S% ^/w, or even trace amounts. 

The melt estrueion process may be cattricd out in & manner 
similar to tha.t described in WO 961405S. 

For the imresent invention, we prefer to employ a twin acrew 
cxtmdesr. Sssentially^ the blend a s a powder or granules is fed by a 

f^^der into the fln&t segment of the baxrcL at relatively low temperature 
(10-20°C] to eneure a conetant fl<m of m^Ltcxial to the high , 
(jcmpcrrs^lui^ bsomslsw The feeder provides a uniform current of the 
blend to the extruder. Consiatency id dcdirable as irregular and 
vAri^lile; feeding ralcs can produce multiparticulates with varLous 
phyaical properties, aucih aa density and porosity. 

The preferred twin exbiidbr is designed with twin screws, 

preferably oounter-rotatine scrdwB^ for the task of convc^dne, blending, 

comprcssii:^, healizig^ and plast^^ing the blend. The screws which 
perlbrm a aigniiicant part of thi^ melt csitfudion process are built of 
dirr«rKTi» Hm^iller elements. Mixing and kneading time can be 
si^ificantly altered by changing the type, length and confieuration of 
tlie screws elements. ShurL rcsfildencc dmies and moderate to low 
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shear forces contribute to safe processing and stable product even 
with heat sensitive drugs. 

Screw rotating speeds may play a part in the quality of the 
multiparticiilates produced. High rotation speeds without 
appropriate compensadon of the feed i^ate may produce high porosity 
multiparticulates .with, a variable drug release rate. On the other 
hand slow screw rotation would induce unnecessary long residence 
times. A vacuum connected to the extruder barrel is desirable to 
remove trapped air within the plastiiied material and thus produce 
dense non-porous mXiiltiparticulates. 

The extrusion head is typically designed to produce multiple 

♦ 

strands-of-fixed-diameter, for example 1 ;0 mmr The nimiber, shape 
and diameter of the orifices can be changed to suit a predetermined 
specification. 

In addition to the screw speed* the other main influential 
parameters ar? the screw torque, individ^aaI barrel temperaturei and 
extrusion head pressure and temperature. 

In accordance with one cutting procedure of this invention^ the 
e%±ruded strands are carried away from the die-head on a ounreyer. 
The strand diameter is aiFectod t::iy the die-head orifice diameter, the 
screws speed, barrel temperature and coixveying speed. Conveying is 
appropriate to cany the extruded strand to a laser gaugie or other 
measuring device. Dixring this conveying process the strands cool 
down gradually, but essentia^y remain flexible. Flexible strands 
retain integrity on the laser gauging device, between the pelletiser feed 
nip rolls and during entiy to the pelletiser. Rapidly cooled strands, 
depending on the formulation, may lose their integrity and shatter 
during passage through the nip roUs and pelletiser into uneven- 
shaped and irregular-sized multiparticulates. 
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A laser gauge may be used to provide a ccmtmiaous 
measurement of strand diameter. Parameters which affect the strand 
diameter include starting material feed rate, screw speed, conv<3ycr 
belt speed and nip rolls speed. 

The measured strands are fed into the pelletisCT Iby nip rollers. 
The pellctiser cuts the fed strands^^ for instance using a rotary knife 
cutter, to a pre-detennined length, for example 1.0 mm- The feeding 
rate of the strands and the pelletiser qutter speed determine the 
length of the miHtiparticulates. 

Overall, the co-ordination/interaction between the feeder, 
e»ixud»7^Svc^ laser gauge^nd pS.leti is an important 
parameter affecting the quantitir, quality a»d reproducibiiily of the 
final multipardicuiate products. 

Multiparticulates produced by this cutting procedure where the 
extruded strands are carried away from the die-head typically take the 
form of cylinders. 

In another preferred cutting procedure, a cutter cuts the 
esstruded mix as it emerges under pressure and still molten firom the 
oriiices of the die plate. The cutter is suitably a rotary cutter with 
one or more blades which sweep over the surface of the die head to 
pass the orifices. Two diametrically opposed blades are preferred. 
Ideally, die outer surface of the die-head is coated with a non-stick 
materiel, e.g. polytetrafiaoroeihylene (PTFB). As the cut extrudate 
particles expands and cool, they tend to form rounded surfaces. By 
appropriate adjustment of the rate of extrusion and the speed of the 
cutter blade, it is possible to arrange for spherical or substantial^ 
spherical multiparticulates to be obtained. In one embodiment a 
stream of air is direwcted at the surface of the die-head, the air being 
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directed at a redi4ced temperature to cool the extrudate and to speed 
solidification. 





Spherical multiparticulates produced by this method offer a 
number of advantages: 

Better batch to batch reproducibilily. 

Easier coating and lower coating weight required. 

Better capsxde filling and higher yidid. 

* 

More stable at elevated temperatuze. 
Moare tamper re^stant. 

Reduce or eUminate some proNems that arise during conveying 
ajod pelletising the strands such as straads sliatterii^ to different 
length pellets and static charge. 



The multiparticulates may be divided into oanit do$es suoh that 
each individual unit dose includes a dose of drug for adminstration to 
a naammal, preferab^ a human patient. For the preferred drt^ 
oxyoadone, a suitable dose of oxycodone is 5 to 400 mg, egpecaally 5 

mg.lOmg,20mg,4Omg,80mgorl60mgunitdosages. InthJs 
respect, a imit dose tontains an effective amount of the 

therapeutically active agent to produce pain relief and/or amigesia to 
the patient. The dose of ossycodone administered to a patient will vary 
dxie to numerous factors, including the we^t of the patient, the 
Severity of the pain, the metaboUc status and the nature of any other 
therapeutic agents being administered 

The resultant multiparticulates can be employed as a fill in a 
capsule. Thus, the present invention provides a capsule suited for 
once or twice a day dosing. Other dosage forms of the controlled 
release formulation can be provided. 

In one preferred embodiment, the multipartictalates are filled 
into gelatin capsules each contaroing a unit dose. The illl weight in 
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the capsule is preferably in the range 80 to 500 mg, mtare preferab:^ 
120 to 500 xag. In a variation of this invention, the unit doses of 
multiparticulates may be incorporated into other solid pharmaceutical 
dosage fomiii lations, for example using compression or shaping into 
tablets, or by forming the extruded product intx> the form of a 
suppositoiy. 

The prefbrred capsules or other unit dose fonns of this invention 
preferabbr are designed for administration at intervals of about 12 
hours. 

The preferred drug for inclusion in the multipardcualtes is 
OTqycodoiie, The wait dose farm then suitably has an oxjrcodone 
dissolution rate in vitro^ when measured bsrthc USP^addle Method 
(see the U.S. Pharmacopoeia XXII 1990) at 100 rpm in 900 ml aqueous 
buffer fpH between 1*6 and 7.2) at 37*'C of between 12,5 and 42.5% 
(by wt) O35ycodone released after 1 hour, between 25 and 56% (by wt) 
oxycodone released after 2 hours» between 45 and 75% (by wt) 
oxycodone released after 4 hours and between 55 and SS% (by wt) 
oxycodone released after 6 hours. Purtheraxore, we prefer that the 
peak plasma level of oxycodoxie obtained m vivo occurs between 2 and 
4.S hours after administration of the dosage form. 

More information on desirable characteristics for such 
oxycodone formulations is given in WO 9310765 which is incorporated 
herein in fiall by specifio reference. 

As an alternative;, the oxyocodone capsi3les or other unit dose 
forms of this invention are designed for administration at intervals of 
about 24 hours. To this end, the \init dose form suitably has an 
oxycodone dissolution rate in intra, when measured by the USP Basket 
Method at 100 rpm in 900 ml aqueous buffer at a pH betw^een 1,6 and 
7-2 at 37*C o£ irom 0% to about 40% at 1 hour, from about 8% to 
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about 70% at 4 hours, from about 20% to about 80% at S hours, from 
about 30% to about 95% at 12 hours, from about 35% to about 95% 
at 18 hours, and greater than about 50% at 24 hours. Pur thermdre, 
we prefer that the peak plasma level of o^grcodone obtained in vivo is 
reached at about 2 hours to about 17 hours after adminfetratioTi at 
steady state of the dosage form. 

Moi^ information on desirable characteristics for such 
QiTSiycodone formulations is given in WO 02087512 which is 
incorporated herein in full by specific reference. 

In a variation, the present invention provides unit doses which 
contain oxycodone and an oagrcodone antagonist effective to prevent 
tampering. In this respect, reference is made to WO 0313433 which 
is incorporated herein in full by specific reference. In particular, the 
unit dose can contain oxycodone and naltrexone. 

To this end, the present invention provides melt extruded 
multiparticulates of ossycodone, and melt extruded multiparticulates of 
oxycodone antagonist such as naltrexone. The naltrexone 
multiparticulates do not release naltrexone on conventional 
administration^ and for example have a non-release coating. Both 
populations are preferably visually and physically identical. 

An important aspect of this invention is a capsule with a unit 
dose fill of less than 500 mg, comjinsing up to about 350 mg of 
oxycodone multapartLctUates, and up to about 200 mg of tamper-proof 
oxycodone antagonist. For example, there can be 120 to 300 mg of 
oxycodone multiparticulates, and 125 to 175 mg of tamper-proof 
oxycodone antagonist multiparticulates- 

SUMIvCARY QF THE DHAWINGS 




I 
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Reference is made in the JToUowing experimental section to the 
accompanying drawings, in which: 

Figure 1 shows the die-head of a melt extruder* 
Figure 2 shows a rotary cutter for use with the die-head of Fiqgure 1. 



Figure 3 shows the product of batch F72 1/74. 



Example of the iNVBimoN 



Example 1 

Three batchi^s F743/S4, P743/8S and F746/76 were manufactured 
following a sknilar procedure: 

Step 1. InitiaLly^ the following items were placed into a Gxal 10 high 
shear mixer, pre-heated to 40*^0^ and dxy blended at high speed for 2 
minutes: 

Oxycodone Hydrochloride 

Eudragjt RSPO 

Steaiyl Alcohol 



Step 2* The Eiudragit NE40D dispersion was screened through a 350 
micron mesh to eliminate abrogates and transferred into a suitably 
sized container- 



Step 3. The screened Eudragit N1B40 dispersion was sprayed at low 
atomising pressure onto the dry blended materials from step 1 in the 
mixing bowlj whilst maintaining mixing / chopping. 
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Step 4. The application of Eudragit NE40D was continued until 
granule forxoation occurred. 



Step 5. TlieapplicationofEudragitNE40D was pearodically halted to 
ficrape the sides of the mixing bowl. 

Step 6. -^ter allj^^ had been applied, the granules 

were dried under the same temperature conditions and at reduced 
mixing / chopping speeds. 

Step 7> The dried granules wierie cooled to room temperature and 
collected. 

Step 8. The granule were then fed at a controlled rate to a Leistritz 18 
extruder equipped with a convieyor and pelletiser. The eictruder had a 
1«5 mm die plate, and heated Stations a& follows. Stations 3 to 8 90°C 
to 100*C, Stations 9 and 10 100«C, The feed rate was 2,0 to 2.6 
fcg/hr and the screw speed 100 to 141 rpm, with a torque/melt 
pressure of 50-60% / 40-50 bar. 

The extruded strands are carried away from the die-head on a 
conveyer and cut into qylindrical multipartkrulates. 



Material 


Batch No./% w/w 


F743/84 


F743/88 


F746/76 


Lactose anhydrous 


10.0 


10.0 


• 


Oxycodone hydrochloride 


■ 




10.0 


Eudragit RS PO 


40.0 


32.0 


32.0 


Steaiyl alcohol 


10 


10.0 


10.0 


Stearic Acid 


6.0 


6.0 


6.0 


Eudragit NE* 


34.0 


4:2.0 


42.0 


Total 




100 





*As EJudiagit NB 40D (water reinoved by drying) 
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sample 2 



I 



nate cuttxng procedure was employed, 
Eb^trudate emerges from the twelve odfices of the die head shown in 
Figure 1 of a LeistritS!; XS estnjderp A rotary cutter with two blades, as 
shown in Fi^g^re 2^ is used to put the extruded mix as it emerges 
ixnder pressure and dtill zaolt^n £roia the orifici^^ of the die plate. The 
blades sween over the etirfiacelof the die-head to pass the orifices. As 



they e^^patid and coolji the cut 
rounded sxaxl^es 



The following formulatiOia "was 
containing lactose as a 



particle? 



employed to produce placebo product 
non-active i; 



pharmaceutical 





Batch No./% w/w 


F721/74 


.Lactose 
anhydrous 


110.0 


Budragit RS PO 


^7.0 


Steaiyl alcohol 


IIO.O 


Stearic Add 


6.0 


Eudiaeit NE 40D 


317.0 


Total 


120.0 



By appropnate adjustment of the extrusion 
temperature and rates of extrusion^ spherical or subst 



spherical multiparticulates maj^ be obtained (see Figure ' 





I 



Q 
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Figure 2 
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Figure 3 



